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(57) ABSTRACT 

A memory device wilb multiple clock domaiai. Separate 
clocks to different portions of the control circuitry create 
different clock dorniins. The diftrtnt can aim ire sequen- 
tially turned on is needed to lircit [be power consumed. To* 
Dm oa lime of the domttas is overlapped M:h tie leteocy 
fcr [fie memory access to mike the power control transpsr. 
eru to tbe met trailing the merr-ciy core. The memory 
device cm dynamically switch between a fist and i slow 
clock depeodlof upon the needed dau bandwidth. Tt* data 
bandwidth across the memory interfsce tin be monitored by 
the memory controller, and wben il drops below i certain 
threshold, a slowe: clock can be used. The clock speed can 
be dyuimjciiiy increased is the bandwidth demand 
increases 
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A microelectronic device according to the p merit in- 
vest) oa it made up of two or C30re functional units, 
which are all disposed on a tingle chip, or die. The 
present invention works on the strategy that all of the 
functional uniti on the die are not, and do not need to be 
operational at ■ given lime in the eiecution of a com- 
puter program that ii controlling the microelectronic 
device. The present invention on a very rapid basil 
(typically a hair clock cycle), therefore, turns on and off 
the functional uniu of the microelectronic device in 
accordance with the requirement! of the program being 
executed. This power down can be achieved by one of 
three technique*; turning off clock input) to the func- 
tional units, interrupting the supply of power to the 
function*! units, or deactivating input signal* to the 
functional units. The operation of the present invention 
result! in a very tignlflcaat reduction in power con- 
sumption and corresponding beat dissipation by the 
microelectronic device as compared to the conven- 
tional approach of keeping all functional units opera- 
tional all of the time. 
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A clock generator and interrupt bypass circuit for use in reducing the power 
consumption of the electrical system in which they are implemented. The clc 
generator provides module clock signals for sequencing; modules within the < 
electrical system, and is capable of generating those module clock signals wi 
in an active mode, and of not generating those module clock signals when in 
stand-by mode. The clock generator is further capable of providing a delay c 
a predetermined length from a request to enter shut-down mode to actual en 
into shut-down mode, allowing time.to prepare the electrical system for 
shut-down mode. The interrupt bypass circuit provides a means of leaving 
shut-d own mode in the event that the relevant; interrupt requests have; b een 
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A processor includes a distributed clock generator employing a plurality of 
independently adjustable clocks reconstituted locally from: multiple signals: A 
centralized^eneratoris disposed substantially in the middle of the processing: 
system with satellite reconstitutors being disposed around the periphery to 
service various functional units which collectively manifest the processing 
system^ The. distribution of the multiple signals to the satellite 1 
reconstitutors provides substantially equal wire length and local :Z- 
reconstitution mitigates R-C time constant skew problems. "'" 
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is disposed »ub*tinti»lty in she middle of the processing 
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the periphery io service various fuocionsl uniu. which 
collectively miaifesi the processing i)ticm. The distribution 
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nftsunM}' eqpll wire, length sad toes! reconsiituiicn miti- 
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System for reducing power consumption in MPEG-2 compliant video encode 
circuitry employs logic for control ting first clock signals input to functional 
I, HSU and RSU biocks and functional sub-unjts performing specific tasks 
therein; Second clock signals are continuously input to a processing detectic 
circuits requiring continuous clock inputs throughout video encode operation: 
for a functional sub-unit. A trigger signal is asserted by the sub-unit itself 
or, an external processor, to indicate idle or active processing for that 
particular sub-unit . The combination of the second clock signals and receipt 
of the triggersignal enable the sub-unit to generate a sleep signal for that ' ■ 
sub-unit which is input to a clock control circuit to either enable input of 
first clock signals to the functional sub-unit during active : processings, 
disabie input of the first clock signal during idle, in-active processing 
periods, for as.long as the trigger signal is asserted. There are a variety of 
video input conditions that may be detected which will enable generation of a 
trigger signal indicating idle processing for one or more functional sub-units, 
including, for exam pie, detection of still input pictures,' fade: sequences and ; 
specification of high bitstream output rates. 

depr:"' - ■? - . . ' '7 : 

FIG. 4 illustrates a generic functional sub-circuit 65 from a functional block, 
e.g., I block, HSU orRSU blocks. This functional sub-circuit 65 contains 
circuitry for ; Implementing a specific function, hereinafter referred to as 
function "X" wherein "X"=1, . . , n implements a specific task. As shown in 
FIG. 4, functional sub-circuit 65 typically comprises a first domain of 
circuitry 75 and a second domain of circuitry 77 that differ in the following ; i 
manner: the first domain of circuitry 75 contains flip-flop, latch and/or other 
digital logic cjreuitry, e.g., counters, (depending upon the specific functjon) 
that require a continuous clock input, such as clock signal 22 as 'long as the 
functional^; JjlSU or RSU block is enabled. First domain circuitry 75 function 
to detect pending processing conditions or completion of a particular ' \ - 
processing task; The second domain circuitry 77 contains that processing 
circuitry specific to the particular function and will be enabled at various 
times, when required. Thus/in order to reduce power consumption, a clock 
input 26 need only be enabled durina/actiye ; processing of second domain v : 
circuitry. . x " '■• 

depr: ; .. _ ' : ■■ .'. \' 

As mentioned' above r MPEG-2 encoder applications may typically involve a n 
estimation search function. In MPEG-2, this search is divided into two main 
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System for reducing power consumption in MPBG-2 com- 
pliant video encoder circuitry employs logic for controlling 
first clock signals input to fuoctiosal I, HSU and RSU blocks 
tod Eueciiontf sub-units performing specific tasks (herein. 
Second clock signals ire continuously input to * processing 
detection circuiis requiring comiiuou* clock input* through- 
out video encode c per moot fo: t functional sub -'J nit. A 
trigger signal U inserted by the tub-unit itself ot, an eztemtl 
processor, to indicate idle or active processing for that 
particular sub-unit. The combination of tbe second clock 
signals tod receipt of lbe trigger xignil enable tbe sub-um't 
to gencrut t sleep signa! for lb it sub-unit which it input to 
a clock control circuit io either entble input of first clock 
signals to the functional sub-ucii during icavc proccuing 
or, disible input of the fl rat clock signal during idle, in-active 
processing periods, for as long aa tbe trigger signal is 
asserted. There an a variety of video input conditions thai 
may be detected which will enable generation of a trigger 
signa! indicating idle processing for one or more functional 
sub-units, including, for example, detection cf still icpm 
pictures, fade sequences and specification of high bitstream 
output rites. 
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